Phase II enzymes induction blocks the enhanced IgE production in B cells by diesel exhaust particles.
Oxidant pollutants such as diesel exhaust particles (DEPs) can initiate and exacerbate airway allergic responses through enhanced IgE production. These effects are especially pronounced in individuals in whom phase II antioxidant enzyme responses are impaired. We confirmed that DEPs and DEP extracts (DEPX) can act directly on B lymphocytes and showed that DEPX could enhance IgH epsilon germline transcription in a B cell line and in PBMCs. We therefore studied the regulation in B cells of NAD(P)H: quinone oxidoreductase (NQO1) as a typical model phase II enzyme and its role in modulating DEPX-enhanced IgE responses. DEPX increased NQO1 mRNA expression in a dose-dependent manner. NQO1 protein induction by DEPX was confirmed by Western blot. DEPs induced activity of the antioxidant response element located in the NQO1 gene promoter. Induction of both NQO1 mRNA and protein expression could be blocked by coculture with an antioxidant and partly repressed by inhibitors of PI3K and p38 MAPK, but not by inhibitors of MAPK/ERK kinase (MEK/ERK) or protein kinase C. The ability of DEPX to enhance IgE production was blocked by the induction of phase II enzymes, including NQO1 in B cells by the chemical sulforaphane. These findings suggest that a natural protective mechanism in B cells from oxidant pollutants such as diesel particles is the expression of phase II enzymes through induction of antioxidant response elements and support the approach of overexpression of these enzymes as a potential future chemopreventative strategy.